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(54) PROGRAMMABLE CONTROLLER 

(57)Abstract 

PURPOSE: To accelerate the execution speed of a programmable controller of a form 
for proc ssing a first kind instruction and a second kind instruction of a sequence 
control program composed of the first kind instruction and the second kind instruction 
by a first control arithmetic means and a second control arithmetic means. 
CONSTITUTION: A BPU 120 composed of a bus driver 22 and a distribution circuit 40 
as a data input means, the bus driver 21 and a selection circuit 30 as a data output 
circuit registers RA and RB, a head address generation circuit IA and a bit processor 
(BP) 21 is used as the first control arithmetic means. The BP 21 performs 
classification into the first kind instruction and the second kind instruction when a 
sequenc control instruction is inputted. In the case of the second kind instruction, the 
head address of a program for storing the execution program of the second kind 
instruction is obtained by retrieving memory inside the head address generation circuit 
IA from information included in the instruction, an operand is read from the sequence 
control program and stored in the registers RA and RB and then, control is transferred 
to the second control arithmetic means and the second kind instruction is executed. 
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WE* l MintKV^fSU. 5feaI^ift*^lHlS8 iu^^ 
»tf ff -*A**atf ff -*Ul*#R<t* : »U. WEf ao 

<h*2«i&^<DE#S:U m2a^©»^«. C<Dift 

cortapr^RELrffitso, s^fcffirE^-^A^a* 

rtSimssi/^xjr»3&sEttrirtSi*. WE?*-* 
Btt^afcrt^rAi&U c©A#LfcrtS«c*-3c>r 
fria02«^*^T-rs4>©^*>4c;<!:*»ai-r4 20 

:/p tf-r-vrfjlais hP-7„ 

* 1 wifarsi»^a». *2 «#^ort©«FS©*^© 
»#^a±#fl»j^a£*wu *2«^©«*m&*d 

HufBiatt#aoc#iftai*@gS^^LT#«bfi^ 
*HU*U BJHS»#a«:«fc4«aiS*ft^-*Ul*H 40 

n/csit&«: fsffi r & 1 <d-c & c t t r % ? a $ 

77^;l/3> b P — ^ 0 
[0 00 1] 

BPU<E>fB&lg£{£5) taffl<Df r -^^a^f^m2 

©nfl«aw»#a <WT©ttH-cttcpu©«3*fle$) 

<t^^orv-^>x$o®^^iitf'r^-/p^^^^ so 
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;Ur3> hP-^'x:B8-r-S 0 
[0 00 2] 

[fie^aan yp^v'/j^^hD-^ii- mem 
& B ^-^>^tfja«attw<DHu«cA^ffisn/cci 

«r«iJitr*«Ksiaw*a*«i c<dsiw»» 

^a/^ffTS^D^^ACD^SB^T^ h\ s 

iBgiB-r^) ic%*s*o»isi»#a© 
^swrsftifBisiw^awt:^ h-r-*«Hfc#M&iSfT 

H?T"T5^0rt, try h^-^A&atscoinffl^fflK: 
f^^nfc® i ©ftjffliisist^ai orcD. f ? h 7*P-fe ^ 

V- <aT©»Mr«BPil8**-rS) hSI 
@^S^a (BPU) €rffiffll/r^-ir>^M|aj^*i 

^*t^-^(DteffitcaL/ca2(DWiai}ii»#atLr 

/c. J^TO|»HJ-c^BPU^^T-r^^-^>X$IJ®# 
^mig^. CPU*S||?T-rS^-'!r>^WJfflM&^ 
t*2«^<tEL/rK5Ur*. 
[0 00 3] BPUtCPU<0B*4fT4^O^7 
^;l/^>hP-vco— Fd^, 0 7^cJ:^|^BJT4 o 0ic 
4di>r, l b^o^7-7^3> ha-7'C*S. lot* 

CPU, 20&BPIK aoti^^f-AROM. 40EJ^Xt* 
ARAM, 50tta-1f-RAMr*0. Ctl^ti^P^ 

-^©^saiSifts-ri^xf-A^D^^Ai. cp 

U*«HfT-r^*»2«ft^ffl©^ay^A (»2ift^ 
ttC PU3WHWCCfeo««li<D— o<D*T-j&ffiTSS:ti 

a^^<. c©Ja^tt*2«^©«ttccft»sn* 
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&T-£ftftffi£tl2>%m^f8l£LX(DRAM (Random 
Access Memory) Vfo *) % JX — If— R AM is—*? 

FU^U^ot. CPUlO^/c«BPU2CKZ)$fJP<Z) 

BPU2o^e>m^sn4S0fani#^ ^jmi^a;^ 

»O.-1f-RAM50«CtgittS*lfc->-er>^#jai^D^ 

(aT©sMBrwpciBSiB-rs> -c&or, p 

C 60t£ CPU 10* fc«BPU2(^6:3>Fci-;U CB 

FU*/<*ABCCffl;fc>U CPU10A^3> hP-JWU 
free, CCO^tcf r -^/^DB^:SfiL/'CGiiM$nrc^ 

s^-^iatitu a/ctST-cKico, i, otmtrz 20 

[0 0 0 4 ] ^8(DCa) ti. ^D^V^^yhO- 

t?*-*-c. ^i*i&^6Di3?«iB*^-r^=i- Fic 

#iten U K^M^ra — F 30 

IC ^ l^^> FOPl , H2^--^^>FOP2, ^3^* 

cDt8fi£CT*^-rar*or. *«rtt#^3-Fic«:« 

J&TZ&V v F*ffi©fBtftS*©«±iaot5r hBOCDrt 

bT? hWBltCfi|< ^ * FBB2CC<tor*^^ 
>F©»tt<!r*3BT. 08a>(c) tt*-^^>F0Pi Oflt 

hOBO r^*^^> KOaagO. Wlit«C6D*^^>F^ 40 

ff^iau. obo tefiKfifttr? Fobi riPfB-^S 

co o o 5 ] a7^i/cM?im^7'p^77 

^ p >/ ^ -v ^ n > F p - -5 <£> m WJ) * SA 5 ti £ £ C P 
Uio (H7) #^*^AROM30Cc«jW3*i/c^X^A 
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£cso ^^^^^>xM@^o^^ACD^»J^:||ff-r^ 
5 tir c > 4 ^ * y p c 60<£i££-f 

u io« B P u 20*e» 5 •& 4fs-^* 3 > F a - ;w cb 
^/rurBPU2otciHfior, ^>x*W£»rr 
Sfc*©iW«ai*BPU20Ccao, CPUio^c^-ti-^n/c: 

(6©f±*3W*tiKc nsisif r 4 . bpu 2o«^ p 

fiffc. 42ttft-^3&SA*3n4tBPU2tfijBaBS2 CCfc 
C^r, PC60**JffllU PC6(*S8Btt-rS 
ff^£LT. jl— tf-RAM50CC*8ttS*i/cV- 

WJIBP r a^^A©f&^*R*i&*. ^Sbs3 (cfctir* 

4 CC*jt*-CBPU20rtfflJ©|plB«:j;-orii!ifflTS. 
ffiffr^<Z)t§^^ CPUio(c>'-y>x*fJ®<?>Mf ; &ll 
H , rSJB^fi#*2HlL'r, fWfflifcCPUiofcffU c 
PUiafrfcOffia^TOfl-^&B©? n-^ * - HCDt? 
#sw2 cc^-r^^fficofifflr^MM-S. CPUiots 
BP20&^6©fi-^*A*3tiSt, ^-^H^f^ffe<D 
^py^A^Atlt*. ^CDypy^AOHtf^— B#43^ 

^6^-^>x$fjtaicD^^3itf-r4o BPU20 

C(^^*«Si-rS#^3- FICC @8 0(b) # 
CcD^rlltfrtSStSWL/c^Pi/^ACDifeSISift* 

^ufcjtrastft*fflac53 (c*jc*tcpu* 

tC*JC^C©M?n/cMCPUW©U 

lf-RAM50*>6K*l±JO, CSe^T'CO^aiCcfcoTff 

X7«^--5r>^MW 3 6BPU20K:«-r. 
[0 00 6] B PU20ti^a-^-^ - F<£>ffiF-^SW2 T'th 

s-es. *<D»«iaBS2 coi^fcc^o. «a«kaBS2 - 

B55 Offla**60il"T, «±CC^fcteaBS2 -BS5 <D 
^ jUOBfSBSffltt^o ^/^-7^;Ur3> F n — 7©7'0 

-c^4«^«. iif 4z>\s*$kl i grc*aa»6, i^tf 

If ^ ^^©Br3S«FB^Sl*e, TJU^ ^ AfcilEC^a 
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£ -T £ ^ *>^t If ^ ^ ^^-C £ & /cttJSc >Ct&M£ 

* Jl/<Dfi5S# P C <Dt4fg£¥fl®rT €>S^tC ft 4 . 
[0007] 

[*w#»»i/J:5&-r*aBH] awfiufci**^ bp 

tcf^6n/cBPUk:iitf$-i+^ct(cj:or, jstr^ 

a fro&aisn c^eta a% <«»sns<t9«:ft-^-cc» 

[0 00 8] #«9i<DBOT«:. ±i£L/cglSCCSx.&/£ 
tf> cc ^ n y -7 zf) l> a > h a - ^ «c W 4 f - ^ > x SO 

[0 00 9] 

fcttSV-^I/XiWfflWi^P ACDP^co^ 1 *fM*S: 

»f i ©»iiw«»*si . »2«»«*»fr * 

»2©»Jf»«ff#a<b. ^-^^IJffll^pySAtC 
<D7*0{f^7 A6DHff tC^tt^r- £ <h «:tS»-r 4 EtS# 

fStfl ^ p ^ ^ A ©A^cwBsftfc 6 m 1 <h Sg 2 mut 
^<DK#*U *2 8MMW>»^tt, C(0^Oll?T^ 
a 9 5 A CD5^#tfe^ ^3M#ia^fiSllI5grta5T*iJS O r 

e«u secc^-SA^^st^L/r^ia^^o* 

^m^a^rfrorA^u c<DKt}Ltc\H^(fcm^^ 
rw2«*^*i6fTr*fe©"c*icift««i'ra. 
[0010] asfc. * 1 fw««#*att#ttffl*#a* 

SL. U^$SCC»ttO/cm2a^©*^^>K*« 

[ 0 0 1 1 ] 3 6cc. * 1 9tim»w&fsat* 121^ 
a«s**«#ii-r^*E«*a©*»i*u^^dr»tt:« 
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[00 12] 

[fWB] »l«^<k#2«*4*<b*&tt*5/--5r>;* 
HWf^o ^ ACDftcDSfl 1 «#*«6ffr*» 1 <0« 
WKWfgi. 5r>^«IW^py^A<3!>rta>»2« 
10 ^**ffrS»2©fW»Si»*Ri, t^— 5r>^«|» 

^Aic ©7*a AOH?T«:i^**c £ <b £ 
»IW*-SEt8*a<t«rW-i"4^ci^-7^U3> hn- 

«mw>k#*u #2 ftm&m*kf& 
*a*u u^x^sccEttrs. *2<o»oai*»^a 

* W^*a*^ Ltg 2 «^©Hfr 9 =y A©jtem 
Sflft%5tai#»^Kll!g/P6A^L, cco^co^^^ 
>K*b^$S^6A*U, »28t&^©36tf^P 
^^A^rH^f-r^o 

[0013] 3 6 cc. mi «w»s»#a«:#*m*#a 
tft^cD:*^> F*»2©^ai^a©iai»«ffl©*r 

30 iftoi^i^-ifA^ai^L/ru^^Stctaw 

l . ai 2 omaaiff^aam 1 ©waifflist^a^wr & 
r-^u^st^'ftur:m 2 «i&^p ^-^ Acojtai* 
«s*5tBM#tt4flaa»^e>A*u, c<D^<om^c^ 

^> K^tB®^SCD^cb'r4f r -^iLr®Cv fH2 
«*^py^Afc||tff4. 

[0014] 3 6«cs fc, an wjffiBS»*acc«sj3]s 
« 2 a«^a)9iin&9(D»t* i <t * f* - a» i aif «yao 

[0015] 

mi&W Oil CcUlsft^ 1 tcEig<D^P^^^r/;l/z2 

so >ho-7©- nts^cDrt. 3r i (o&n^&t LrcDB 
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PU120 <D7& v C<DBPU£*ftj£;^i<b 

^7^l/3> ha-^ioo<b**-r&) S7Ct^l, 
/c7"P y 7 > h a - ^ £ B P U<D%&ft$:m>X 

853" S. &*JB 1 JC*Jt*T. PC 60, 
^Ztltc&CDtm— rft9. BPU120 (OttffiCCjSgH 

f^rsss^Ti-sor, BPU120 <o>^ca y ^Httfe 

(cSSht^i, 10 
[0016] BPU120 tt. fcTy F^D-fey* (WTO 
KKrttBPOBS^&fflWBT*) 21. f-^A*?Si 
IWUB^A' 22 £$*ElllB4a f-ZOtfJ&fSL 
tlt©^F7Y^ 21 <t»!RlelK30i^6as. B 
P2Ui, tTsr h^-**BaiBPU*»6!>«l»i«:ff5 

l Sfctt2 ) »— ffi©«lfflHi-^Si(i»i a/c»2 CDS 

^OA*^-**U*W©aB-CcW*b, #ttlfi<Dfi£ 20 

K30»afRfi^il/r— ffiCDWWfi^AoOiAol ££A 

f r -^A^fflT-^A^$ti^>^fficDf : --^<D*^ 

"C* 0 . #IBlSlB40tt#E«#£ It -<B<D$iJSJfI^Ai 
0 <hAil i^rA^^n, C<Dft^<Dffl#^;fo1*rft6ft 

[3BT*£>£ 0 ra,rb tt#ElsIi»4a#W**"*'r--**:A 30 

TffittU C(DldttL/cf r -^*illR0SS3OCCHi^^ 
U5x*£-c*9. IAti^iBlll»40«:/M/ri&^3- 

[0017)02 ect&^56HB*flS*JlSlHlB8lA©^cz -y ? 

<Dtr* F«3#tTfo*i. 1 tt&«*«T«ctt?B***2« 
ttSSKMMS 2 &ft^®ftra#tt&ttfA 0 fc R A M75* 
;t«C©tfi>4«lW8 try bti}/&<Dfc§^«:256 fflOH&S 
h 0 C<D&%^r?mVl2tltcRAM75<Dftmt$t&ftm 50 
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Sifi u ^ * * 76&c*g Jrt ShccDU^x £ CDrtSWSJRig 

B30 (H 1#JH) (CU^Stl*. 74ttU^**71©it!(D 

[00 18] Hl©S#IHLt, ^pW?^a>h 
P -7100 <Dl(|ffi€:ia8CC7S0fc®a(Dd^*lltf"r* 
«^*WtcurSif5 0 BPU120 tc$tGo>my&& 

&<b, BP21fc£PC60CD^0E^QM^£0KUTPC 
eo*«ffiB#-r 4 ^ - > *»Jf^<fr 3 *vr U £ :z - 
tf-RAM50( ^©SflMt^SUttLT, C 

<D»«k&c*-5^3- Fic (c©SJfiKttia7CciSOfc. 

o<b-rs> *a*s-t* % ra«pfc«#s2*i»ftk:L. 

=a-Frc*^EEB84oecAAL. S6ki|5IBSt«5«lsl» 
^©A*^- di^fflSlft^iaBiACCA^Sns J: 0 
fic, ff^Aio <hAii tt»KiRK:A*U. 5fe3M#ifi^ 

timmiMc xii n/c^ n - f ica*^- * <t u r 

S^^HBiAtcfatSS-tfa., «±cc«WLfci*j0, 

ft<S=l- FlCOM^iA^6^^5t3l#ttfi^0SSlAtC 
EtS3tia*r<D«iffitt, ^-1f-RAM50tC#«6ff^ 

£n&£T*<3@B£«^^ 4le||8fi*©g|B#CCitff 
n5 0 a/c3tBS#ift^fltllKiAi©*^^> FBB74 (82 

#jh> ^6^e>n^>^^7> Foffl»*^re-^ccj: 

0 . BP 21« P C 60CDS^CKtC 1 ^(D^X^^iM 
LrPCCDrtStCl ^rOa^LL. «±CCSilBL/!:ft%3- 
FictOA^ftffiiaaccLT, *^n-Fic©ac©»ift 
CCffijW3tirt^*^^> Fori SrS^Ul, fnJ^c^ 
EHtt^oft-^Aio.Aii ^r»**iiS#T»B@IS 
<0W*3&s Ui?^4rRACcA*3tiSatcWJISLr*^7> 
FOWL SrUS?^^RA«C«»TS. 3 e^C[Hj«CC It P C 
eocDi^g^it^t^ *^v> FOPKOtSWSJfiKiBK 
#tftCCtg$fi$nrc>-5^^^> h'0P2 ^rU^^^RBCCtS 

m*z>. — -?<d*^> F*«*UiL,-ru^^^cc*Stt 
rfTtohSor. BPU21CD l v->->tf-f ^jurtcc^ 

[0019] ^CC*-CBPU120 «^CDCPUtC>— 
SWCCPUttiatRHI!S30<tAX F^^^2ii«C3> F 

A^?0, =f^^> F0PL.0P2 *U^^RA,RB frhKJl 

[002 0] H3««±(Catt?8b/cBPUl20 ^W"r^ 
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a 9 co -o a - + - h «: J: -3 X mm L fcfi£3fe©t«BK: <fc 
£o BPU120 (Hi ) «Jb2©ite0tc— 3<o^<0 

BS20£S7T£ o jaaBS20CDrt§^^n- KR#iA^ 
&SBS2 BPUr©tea<DpISSr«Br-r*«!!8iBS3 

orti, cc*rtcta^-r4tefflSrBPU2occj:&jB8i 

BS2 t$!km*S3 feJ:tf. CPUlOCCct&AAfflCSl 

cs3 tc^'oxm'rtT&o '&^xwm>y*vv^~?v>\,^ 

>hD-7l (i7#M) oc**t*r»CPUiDfc:j:5*fi 
acsi -®Scs3 &*tttt!#g<!:U cn%®a^p B ir- 
Jt«-r&i, ^mmmWatf? Fn-^io 

^P^77^3>FD-7l(Cfct^H CPU 

losccfc&^acsi — ^acs3 ti-en^n i ^>->-t^ 20 

^JUfeLbcoffiffiBSfflSr^i-rsOt?. BPU20&tJ:£ 

fim%m(Dmm$$m& 1 v^-v-tf-r ucn^ 

/cH 3 tC^-T££SBS32&C:te<,>T fc , 2^ >OU=i > 

hP-^100 (c*5t»r«— o<z>*^^>K*fcO. 

FK#&#©»^£EI««:OT 1 >*tf A >? 

-C^T-rSsW. «£3fc(3D^D^-7^^Jl/=i> F 1 © 

»^«. B9CC7jrr*fiHcS4 £j&*ICS5 <Z>2ffl<D#yi€: 

^5^©«K%r-S«iH^**i*©r-, 4>&<£fe2 30 

[0 02 1] ^cfc$:||j^P!ICDV-^>x^JjSiyn^^A 
H?f g3teB?(D0^<D C PUCC<fc<5 *nS8H3£6C*5 1 * tli. 

$fegIS±a4^@|SSlACDRAM75 (H2#JB) ICteHW-S 

>ha-7 co— Wort . ^ 1 ©Mfflas-^S i. L r 

CDBPU220 <D:/P ^H*7S"r. CCDBPU220 £li 40 
U/c7'P ^777'jl/3> hD-7<hBP UcDaP^^r^l* 

[0 02 2] BPU220 «. B P 21A „ ^-^A**® 

ioro^xKv^^22<t»iBi5ii84a ^-*m*^s 

F5 -Y^<23iaJR@B3ii#i8i*«agKso4 u^* 
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^^r^*r^o BP21A&*BlRiaB31«:, C<DM$&^0 
«Rfi^Ai2 f Ai3 «:a*0-C«ffllTSj**l»*. H IK 
SOfcBP2liBI— <D«fiB*W-rStr^ h7*D-fe^tr 
#tt£fiH§IB8oa:, COHBOA^f-i'JiffK 
A^jStiS-?— ^©+©»»«c BB-T SSB»^ e»PC eo# 

3gr&9, Witt*. ^80(c) tC7RLfcJBSC©*^^> 
F©»£tt. SifiSP^OBi <D&Vy htc« 1 , (feCDt'7 

oe^ F*occ-r*. 

[002 3] BPU220 ^Mgfi-T^ypy^vT' 
;Un > h P - 5 CD^CDH^f £0 8 0C^O/c»SC<Di&4* 
*HtfT4»£S:0»ecU Fopl -0P3 ttgts: 

ccttffl 3 4i * ^ - * * tftW-T 4 *r 

ny^ACDJ!tf^BPU220 JC»Si. BP2lM*jte 

^c^rv^^ K^-f^<22i»iBlslB4o<fc*/M/-c, 

>F0W. RACC V K0P2 ^ b^X^RB 
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